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ABSTRACT
Title of dissertation: Grain and fertiliser handling – GBHL Terminal:
An analysis of its impact on port fraternity and its
post effects on bulk traffic through the port of
Mombasa.
Degree: MSc.
The dissertation is a study of the diverse impacts to be wrought to the fraternity of
the port of Mombasa, by a transition in the current methods of handling grain and
fertiliser from the conventional, to a mechanised way, both in the short and long run.
A brief look is taken at present handling operations of these products, and its
inefficiencies.  The direct, indirect and induced impact of the terminal is considered
through an analysis of a variety of indicators of performance, efficiency, service and
output.  The industrial, social, employment and economic impacts on the country and
its hinterland are also examined.  A market analysis of the products is performed
through analyses of data from grain and fertiliser market specialists, globally and in
particular, to establish present and future market shares for the competing ports in the
region of East Africa.  The likely throughput of these products, via the port, in the
present decade is also forecast.
The concluding chapter examines the terminal as a strategic food store - a regional
hub in effect, for the landlocked and neighbouring countries of East and Central
Africa.  Recommendations are made to convert the GBHL terminal to a leader in its
trade in the entire eastern board of Africa, elevating the image and status of Kenya in
its wake.
KEYWORDS: Grain handling, Fertiliser handling, Port of Mombasa, Impact,
Forecasting, and Market analysis.
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1CHAPTER I
INTRODUCTION
The dry bulk trade has grown because of the need for raw materials in several
important industries such as steel, aluminium and fertiliser manufacture.  A large
fleet exists to service this trade.  As a result bulk shipping has become a rapidly
expanding sector of shipping industry and bulk tonnage now accounts for about
three-quarters of the worlds merchant fleet (Stopford, 1997).
E. Naess mirrored these sentiments when he said: "God must have been a ship
owner.  He placed the raw materials far from where they were needed and covered
two thirds of the earth with water."
Transportation of bulk commodities has undergone a radical change due to the
tremendous increase in the size and carrying capacity of vessels.  This enormous
increase in the volume of cargo has emphasized the need for faster and more efficient
handling and storage operations, to exploit economies of scale.  The scope of global
materials handling industry is incredibly varied, from the supply of single pieces of
mobile equipment to dedicated turnkey terminals handling millions of tonnes of
major bulk commodities annually.
Developing countries have fallen behind in promoting facilities suitable for the
reception and handling of essentially large tonnage of most dry bulks.  Stopford, had
this to say about East Africa:
“East Africa, a region with little trade and a trade share of less than 0.5 %.
This stretch of coastline runs from South Africa up to the Red Sea, and
2includes Mozambique, Tanzania, Kenya and Somalia.  These countries have
an area the size of South Asia, a population of 89 million and a GNP of USD
17 billion.  Despite their size, none of these countries have strong economies
or rich reserves of primary commodities, so the total volume of trade is very
small - only 8mt of imports and 17mt of exports in 1991.  The volume of
cargo through these ports is small, the facilities primitive, and they have
little impact on the shipping market as a whole, other than a continuing
source of work for small general cargo ships.”
The author’s inspiration to select this topic came out of the undeniable truth in above
statement, and the need to acknowledge the step which Kenya through Jaffer &
Jaffer Group of companies has made in elevating the sorry state of the East and
Central African region.  The Grain Bulk Handlers’ Limited (GBHL) grain and
fertiliser terminal started operations at the port of Mombasa (MSA), on February 17,
2000.  The author strongly believes this terminal has potential to completely change
the face of the port, the country and the region, giving them image and international
status as the terminal begins to make some impact in the shipping market.
It shall be noted that the GBHL dedicated terminal, is the first sophisticated purpose
built facility dedicated to the discharge of grain and fertiliser between the Suez
Canal, and the Cape of Good Hope.  The exceptions are certain ports in the region
that have grain silos that are now antiquated and in many cases have fallen into
disrepair.
1.1 Aims of the study
Grain and fertiliser make up 16% of the total import throughput at the port of MSA,
and are the most trafficked, of the dry bulk group.  Current methods of handling
these commodities, are slow, unreliable, unsafe and non-cost effective, with frequent
short-shipment reported due to pilferage and massive spillage.  The terminal is
expected to remedy this situation.  It is naturally expected that handling rates and
3productivity will improve greatly, however gearing for some negative effects in the
short run is inevitable.
This paper is designed to explore the implication of this terminal to the port fraternity
and its post effects to bulk traffic through the port of MSA.  The paper’s specific
objectives are to provide statistics of grain and fertiliser traffic through the port to
date, analysing the general performance levels, handling characteristics and
establishing the need for change.  To present the dedicated terminal by describing
aspects of its operations, performance, capacity, management and other economic
considerations.  In addition, to analyse its impact on the port, port users’ companies,
the country and its hinterland.  To also point out the role of the port authority and the
government in this venture and compare the terminal to parallel terminals in Africa
and Europe.  A market study will be made to establish the level of the competition,
and present and future market shares of these commodities, up to the year 2010.  The
author intends this paper to be a resource that the port can utilise in strategic
planning, in meeting future demands of grain and fertiliser.  Finally
recommendations for increasing throughput and reducing costs are made, as a
measure to attract traffic bound for East Africa, through Kenya - converting the
terminal into a regional hub for East and Central Africa.
1.2 Scope of the study
The port of MSA offers shipping services of both scheduled liner operations as well
as unscheduled shipments.  The former includes mainly container and general cargo
vessels servicing the major trading regions of Europe, Far East, Middle East and
South Africa.  The latter includes individual vessels, chartered for movement of
specific cargoes, such as dry and liquid bulk shipments.
There are four main categories of bulk; liquid bulk e.g. oil - requiring tanker
transportation, the ‘five major bulks’ covering five homogeneous bulk cargoes; iron
ore, grain, coal, phosphates and bauxite, the minor bulks and specialist bulk cargoes.
4This paper covers the major bulks group and in particular, grain and fertiliser.  The
grain category covered here comprises mainly maize, wheat and rice.
The GHBL dedicated terminal is a reversible loader, but for this paper only the
discharge of cargo will be dealt with.  For that reason, export cargo will not be
covered.
1.3 Methodology
The paper comprises six main chapters.  The introduction chapter provides the
general overview and evolution of dry bulk market that have deemed necessary the
investments of sophisticated storage and handling facilities like GBHL terminal.  The
second chapter gives an account by volume, value and related resources of the
previous and current movements of both grain and fertiliser through the port.  The
third chapter presents selected aspects of the terminal and parallel terminals
comparison.  The fourth chapter analyses the impact of the terminal on the port
fraternity, both in the short and long run providing a basis for the fifth chapter that
examines the grain and fertiliser market globally, and the in region of East Africa in
particular.  The fifth chapter ends with estimates of growth figures in best, normal
and worst case scenarios.  The final chapter gives some concluding remarks on the
paper and proposes some recommendations.
The research has been enabled through contacts made with GBHL regarding
information on their terminal.  Relevant books and articles were researched regarding
the trends of the market and methods of analysing.  A substantial amount of data was
obtained from the Internet especially organisations' annual reports.  Lecture notes
conferred at the World Maritime University, Sweden, and practical experiences
gathered from field trips conducted during the seventeen months of study, have also
been in co-operated to bring about the success of this paper.
5Field study visits were made to Port of Le Havre in France, Malta Freeport, Ports of
Rotterdam and Amsterdam in the Netherlands, Ports of Copenhagen and Aarhus in
Denmark and the Swedish Ports of Malmö and Gothenburg.
The research for this paper was done during a one-month December break, in the
author's home country of Kenya.  She regrets that not enough data could reasonably
have been amassed in such a short time, coupled too with the fact that it was a
holiday season, to have made this dissertation a better one.
6CHAPTER II
BACKGROUND INFORMATION ON GRAIN AND FERTILIZER
2.1 Grain and fertiliser imports to date
2.1.1 Throughput
Based on the throughput of the last five years, Kenya handles on average, over one
million tonnes of grain and fertiliser annually.  The total traffic handled in the port in the
year 1998 was 8.561 million tonnes of which 6.536 million tonnes was import, making
73% of traffic moved.  Grain and fertiliser made up 16.2% of the principal import
commodities in the year 1998.  This figure has for the last five years averaged at 15%.
These commodities are imported either bagged or in bulk.  Almost all rice, and half of
fertiliser imports are bagged, whereas wheat and maize imports are mainly in bulk.
Table 2.1 displays actual tonnage moved between 1989 and 1998 and corresponding
percentage of bulk. Graphical representation of the data is given as Figure 2.1 in
thousand tonnes.
Table 2.1
Grain and fertiliser imports between 1989 and 1998 in '000 tonnes.
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 % Bulk
Wheat 118 266 278 232 359 486 271 458 492 523 71%
Maize 0 0 0 405 88 893 79 53 884 376 84%
Rice 0 16 92 72 32 72 37 115 58 50 3%
Total grains 118 282 370 709 479 1451 387 626 1434 949
Fertiliser 248 112 240 202 303 272 200 325 577 107 49%
Grand total 366 394 610 911 782 1732 587 951 2011 1056
       Source: KPA Annual Bulletin 1998
7 Figure 2.1
Kenya is a net exporter of maize and importer of wheat in normal years, however the
exports of maize vary depending on the surplus existing in the country and have been
quite insignificant during the last decade.  Grain imports include regular shipments to
support programs such as school feeding programs and provide supplies to Arid and
Semi Arid Lands (ASAL), where there is little or no crop production.  In addition there
are emergency shipments to relieve food shortages in the country, as a result of famine.
MSA port receives regular shipments of fertiliser annually for the production of
agricultural products within and outside the country, the sudden drop in 1998, is
attributed to the high prices in the previous year of fertlisers.
Figures 2.2 and 2.3 show the import trends of these two groups of commodities.  Their
tonnage has generally increased over the years, however the increment has not been
steady.  Grain has increased faster than fertiliser for obvious reasons that fertiliser is
mainly imported only for the local market and prices have not been very affordable for
most of the local farmers.  Average increase for grain is 80,000 tonnes per year and
Grain and fertiliser throughput
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813,000 tonnes per year for fertiliser.  By tonnage, wheat is the biggest import followed
by maize and rice.
      Figure 2.2              Figure 2.3
The government had projected production of wheat to reach a target of 400,000 tonnes,
far below the forecasted demand of 1 million tonnes this year.  About 33-40% of
consumption is met by import, thus although production of wheat has been stepped up,
the import dependence still persists.  The main importers of wheat are the grain-milling
companies in the country.  Grains are also imported as food aid shipments and mainly
come from European Community (EC), U.S.A, Argentina, South Africa and
Switzerland.  It is imported by among others, World Food Program (WFP), Red Cross,
Catholic Relief Services (Kenyan and Sudan program), Fin Aid, and Norwegian Aid
(NORAD).
Maize imports were forecasted to decrease progressively to about 20,000 tones by 1991
to meet primarily transit requirements and any special grants which may be made to
Kenya (KPA, 1986/2005).  After 1991, it was expected that Kenya would be a net
exporter of maize, averaging 100000 tonnes/annum - a situation, which did not occur.
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9However these forecasts were subject to government implementing its producer prices'
policy and providing storage for strategic reserves.  The exceptionally high figures of
maize in the years 1994 and 1997 are attributed to the crop failure in Kenya and political
instability in the neighbouring countries.
Rice is not a regular import and amounts to a mere 0.2% of Kenya’s arable land.  It was
forecasted that paddy rice expansion would be negligible because of involvement of
high expenditure on irrigation works.  The demand for the commodity has not grown
much.  The importation of rice amounts to 25,000 tons annually.
95% of the fertiliser import in the country is destined for Kenya Tea Development
Authority (KTDA).  With Kenya not having a manufacturing plant, the government
licensed established dealers to import and market fertiliser.  This commodity was
forecasted to grow by 5% during the period between 2000 and 2005.
The above volume of cargo includes transit traffic to the landlocked countries of
Uganda, Rwanda, Burundi, and Eastern Zaire.  These cargoes have an alternative route
through the port of Dar Es Salaam (DSM) and in the recent years although traffic has
increased in MSA, it has been loosing its market share in some commodities.  The
percentage of grain and fertiliser that is for the non-Kenyan market has also increased
showing the importance of the port as a transit port.  Grain and fertiliser in MSA port
was until very recently entirely being moved in the conventional way, outlined in the
handling operations.
Bulk traffic has increased significantly from 1989 to 1998 (more than 100%), with huge
variation from year to year.  The same trend is expected up to the year 2005.  Political,
climatic and other changes in technology and consumer tastes and preferences that
happened over this time, are main causes of major fluctuations in the tonnage from year
10
to year.  The most significant of which are perhaps the El Nino and the Rwanda -
Burundi clashes.
2.1.2 Value
The annual revenue of the port of MSA averages Ksh.7.1 billion or US$93 million
(KPA, 1999).  29% revenue is earned by conventional cargo currently the biggest
revenue earner section for the port.  Conventional cargo expenses also make the giant
share of operating expenditure (48%).  These expenses include labour, equipment
operating and maintenance costs and purchase of handling gear.  The port statistics do
not provide the breakdown by commodity, of the revenue or the expenses, and it is
therefore difficult to establish the contribution of grain or fertiliser.  However,
considering the big range of commodities handled at the port, the contribution by value
is small at present but the advent of the terminal is expected to change this situation.
The increased throughput will result in higher revenue.  Figure 2.4 and 2.5 are provided
to compare the revenue and expenditure of the port in 1998.
     Figure 2.4       Figure 2.5
      Source: KPA Annual bulletin of statistics, 1998
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2.1.3 Ships sizes and average frequency
Grain is expected in consignment sizes of not more than 50, 000 tonnes and fertiliser in
25,000 tonne consignments, which is the average size of grain and fertiliser vessels
calling at the port today.  The port development plan for MSA 1991-2000 had
incorporated an extension of berths as a measure to upgrade their handling capacity and
appropriate equipment need thereby enabling the berthing of 75,000dwt vessels.
The average interval between vessel arrivals is determined by dividing the total traffic
with the average consignment.  For grains, this is estimated at 27 days while for fertiliser
the estimate is 23 days.
2.2 Current handling operations
2.2.1 Discharging operations
The port is equipped with 16, deep water berths, with a total quay length of 3044m and a
depth of between 10 and 12 meters.  This comprises a 3 - berth specialised container
terminal, 2 conventional berths recently dedicated to container vessels but using ship’s
gear to discharge containers, 2 cruise ships berths, 2 berths dedicated to handle bulk
mineral (Magadi soda) and 7 general cargo berths.  In addition there are two liquid bulk
handling quays, mooring facilities at English Point, a two-berth quay at Mbaraki and
various anchorage available in the roads.
Currently grain and fertiliser vessels discharge in the port at any of the 7 conventional
berths.  Normally, the discharging is undertaken using 15-tonne crane or smaller
depending on where the ship is berthed.  3- tonne mechanical grabs are used to lift bulk
cargo from the holds and load directly to a lorry, rail wagon or to a portable bagging
plant.  When bagged these commodities arrive as pre-slung cargo and are discharged
directly onto trucks or wagons and transported to the warehouses or to their final
12
destination.  Whichever method is employed, there are several disadvantages of the
current handling operations.  These include: -
♦ Massive spillage amounting to 3-5% losses of the grain.
♦ Congestion of vehicles, equipment and men on the quay
♦ Huge volumes of dust in the air around the quay, which is a potential health hazard
♦ Slippery grounds in the advent of rain and foul smell filling the environment.
♦ Vessels' time in port is too long, making incentives almost compulsory for
satisfactory ship performance.
2.2.2 Performance indicators
The average turnaround time for 25000dwt vessel is 8 to 25 days, corresponding to
handling rates of 1000 to 3000 tonnes per day respectively.  The discharging rates
achieved vary very significantly with the amount of incentive paid.  Often the shipping
agents will offer an incentive or bonus to ensure a faster turnaround time for their
vessels.  During such times rates of up to 3000 have been achieved, otherwise 1000 tons
per day is the norm.  Landside handling of the cargo to some extent also inhibits any
higher rates from being reached.  It is often felt that quayside bagging plant’s speed and
the precision of placing bags onto lorries or wagons, often delays the hook cycle.
Table 2.2 summarises current performance as analysed from ship reports of selected
conventional berths during 1998.  The figures are subject to incentive being used.
Table 2.2
Performance Indicators
Grain FertiliserPerformance indicator
Bagged Bulk Bagged Bulk
Average gangs/ship 4.5 3 4 3
Gang output - tons/g/shift 240 300 250 280
Ship output - tons/shift 1080 900 1000 840
            Source: compiled from ship working reports of conventional berths - KPA, 1999
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The deployment of more gangs to handle bagged cargo rather than bulk, is mainly
because of the space required to place a single bagging plant, normally no more than
three can be placed alongside one vessel.
The average berth occupancy of the port is 62% denoting congestion at certain times of
the year.  With the forecast growth of grains and fertiliser traffic and maximum handling
rate of 2700 tons per day, there would have been an obvious requirement for more berths
unless the seaside and the land side operations of discharging can be separated to
achieve much higher ship output per hour.
Suggestions to extend the berths and install a mechanical handling and storage plant was
expected to reduce requirements for additional berths by substantially reducing the time
alongside of each bulk carrier.  Within the context of rationalisation of the existing port
it was proposed that a facility for handling grain and fertiliser be developed (Palmer,
1993).
2.2.3 Labour
A normal grain / fertiliser ship is handled by 4 gangs of 14 men each.  This number can
vary depending on size of the vessel and the availability of the gangs.  Although the
average shift output seems to be impressive, it is strenuous to the stevedores who work
without rest, in order to benefit from the incentives offered by the ship owners.  This is
particularly alarming for employees of ship contracting companies - companies licensed
by the port to sweep and clear the berths of any fallings of grain or fertiliser during
discharging operations as an attempt to minimise spillage.  These are private companies
and the number employed per ship is entirely in the jurisdiction of the ship owner or
broker.  On average two companies can be employed per ship.
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It is generally accepted that staff levels are in excess of those required to fulfil the
services to cargo and ship.  Not withstanding this excess, gangs for cargo handling are
frequently understaffed causing delays to vessels.  Table 2.3 shows the staff levels in
1998, by division both management and unionised.  Altogether 4,111 people are
employed in Operations Division, more than 50% of the total employees.  The Personnel
department provided that 3265 are employed on conventional side and 846 on container
terminal.  The combined expense of salaries and overtime wages is grotesque and a good
profitability from conventional cargo cannot easily be realised with such numbers.
Table 2.3
Employees by division - as at 31.12.98
Grade MD’s
Office
Human
Resources
Operations Technical
services
Finance TOTAL
Management 135 141 402 237 164 1,079
Unionised 652 453 3,709 1,463 400 6,677
TOTAL 787 594 4,111 1,700 564 7,756
         Source: KPA Annual bulletin of statistics, 1999.
2.3 Reasons for change
2.3.1 GBHL foresight
 “One can go down to MSA port and see the substantial amount of dust resulting
from the bulk discharge of commodities such as sorghum, which clearly shows
the environmental problems being faced.  Additionally in the wet weather the
port quays tend to become a quagmire of wet commodities due to heavy spillage
from the grabs and grabbing hoppers and the odour of rotting grain frequently
prevails.” (IBJ, 1999)
The company itself had the foresight of the situation getting out of hand at sometime in
the future.  Apart from the well designed and managed Bamburi Portland Cement
facilities at the English point and Mbaraki which handles cement in bulk, there was no
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purpose built modern facility in or adjacent to the port for discharging and storing bulk
commodities and fertiliser.  The increase in bulk and bagged cargo over the years and
the fact that much of the cargo arriving currently in bags could very easily arrive in bulk
were such a facility put in place, were a big motivation to change.
2.3.2 Discharging chaos
The region-wide drought in 1992 brought 92,000 tonnes of imported cereals through the
port in one year.  The ensuing chaos in the port was a sure sign that in the event of it
occurring again, only a modern dedicated facility would be able to cope.
2.3.3 Port reform policy
This has been an ongoing debate between the government and the donor companies that
provide funds for port development.  The deteriorating condition of the port has been a
factor of concern, and one of the reasons for the denial of further grants from
International Monetary Fund (IMF).  An embargo was placed for Kenya to engage in
workable reform processes such as privatisation and/or commercialisation before this aid
would be resumed.  The main focus has been on the container terminal.  1996 saw
expatriates arriving from Felixstowe port to “perform miracles” on the terminal, but their
mission was cut short when a disagreement arose with the main sponsors and the
container terminal has since been waiting for another “saviour”.
KPA leasing two berths to GBHL, is therefore the first real move towards undertaking
these reform measures.
2.3.4 Competition
Competition from neighbouring port of DSM, that has enjoyed a new lease of life since
privatisation (IBJ, 1999), and gained a bigger market share in many commodities.
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In conclusion, the need for change from the conventional handling method was therefore
inevitable in the long or short run.  Fortunately, it came sooner than later.  The GBHL
grain and fertiliser handling terminal, was first mooted in 1983.  A rival plan from the
National Cereals and Produce Board (NCPB) emerged, effectively precluding
development of any non-governmental project.  This latter plan was scrapped in 1994
due to lack of funding and political changes in the Kenyan government.  In June 1995,
Jaffer & Jaffer Group established GBHL, the company that owns and operates the
dedicated terminal.  It started operations in MSA port on 17th February 2000.
17
CHAPTER III
GRAIN AND FERTILISER HANDLING TERMINAL
3.1 Facility description
The terminal facility stands on land measuring 1.434ha, 250m from the dedicated berths
nos. 3 and 4 of KPA.  It will discharge maize, wheat, rice and fertiliser imports using
unloading spouts onto conveyor belts and into the Jaffer & Jaffer silos and fertiliser
stores.  Bagging plants to enable bulk transportation by road and rail have been put in
place.
3.1.1 Port installations
Discharge is to take place using two completely mechanical, mobile and
environmentally friendly ship unloaders, each with a capacity of 300 tonnes per hour
continuous.  Discharge is on to fully encased dual conveyor systems, constructed along
the top of the walls of berth no. 3.  The first stage takes them to the weighing tower
constructed between berth nos. 2 and 3 from which an elevated twin conveyor will
transport it to the storage facility adjacent to the port.  Each conveyor is said to have a
capacity of 600 tonnes per hour and can receive directly from two ship unloaders.
The reverse is possible when required.  There’s assurance of a complete segregation
between the conveyors so that one is dedicated for food and the other non-food
respectively.
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The ship unloaders are fully self-sustained and can easily shift between vessels and
holds.  An area at the south-east end of one of the berths has been secured as the storage
of the equipment.
3.1.2. Transfer galleries
Two ranges of three belt conveyors connect berth nos. 3 and 4 to the silos.  By design
there is expected to be no spillage during discharge.  The entire conveyor system will be
covered from the vessel to the storage area making the environment dust free, and
eliminating any possibility of cross infestation.  With particular types of vessels the
possibility for discharge during periods of inclement weather, are available.
The weighing tower constructed between berths nos. 2 and 3, establishes exact tonnage
discharged, both for operational and customs requirements.  These will obviate out-turn
disputes that have in the past arisen between the parties.
3.1.3. Storage and bagging
The design of the new storage and handling site incorporates the most modern
equipment available to receive store and maintain commodities in prime condition.
Infestation and subsequent degradation of any commodities will be eliminated
completely.  All silos will have temperature monitoring hence facilitating humidity
control.  Both the warehouses and the storage areas are segregated between food and
non-food.
The cereal line
The cereal line consists of 24 silos: 18 concrete with higher capacity and 6 additional
intermediate silos.  The silos will be loaded and offloaded by a handling circuit, loading
onto wagons and trucks will be via two bulk loading circuits.  The bagging plant consists
of one bagging circuit, 2 bagging units with capacity 70 tonnes an hour (for 50 kg bags),
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enabling a bagging rate of 2,800 bags per hour.  Bagged cereals will be loaded by one
wagon loading circuit.
The fertiliser line
This line is equipped with one horizontal silo ("A" Frame warehouse) measuring
1,650m2 with a capacity of 18,000 tonnes.  The emptying of which will be enabled by a
mechanical grab.  In addition the line includes a wagon loading circuit for bulk fertiliser,
truck and wagon loading circuit for bagged fertiliser.
3.1.4 Onward transport connections
On reaching the handling complex, commodities can be loaded in bulk direct to rail car
or truck, or stored in a controlled environment from which it can be bagged
simultaneously.  The new terminal expects service by excellent rail connections where
two additional rail spurs will join the existing main line.  This will facilitate the loading
of two block trains independent of the main through line, together with the existing road
network, substantial dispatches can be maintained.
3.1.5 Others
A laboratory has been constructed for the surveillance of any commodity on arrival and
whilst in storage with attention to humidity, infestation and pest control and a weigh
bridge for trucks entering and leaving the premises.  Electrical supply is through own
power station (including 2 x 600 kW generators).
3.2 Terminal operations
3.2.1 Ship unloading
Unloading is via self-powered diesel or electric vacuum ship unloaders with 8-inch
diameter suction hoses.  The commodity is vacuum lifted into a separation unit where air
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is separated from the product.  The product is then dropped by gravity into the conveyor
belt.  The belt allows loading at infinite points along its length and also maintains
weather and dust closure.
Sufficient time will have to be allocated for the non-productive operations such as
removal of hatch covers, relocation of unloaders, intimate contact of vacuum nozzle
with the product.  The product is taken from the zipper type conveyor belt through
several hooded conveyors to the bagging point, or bulk weighing point.  At the bagging
point, weighed bags are conveyed onto pallets that are carried away by forklifts.
The bulk weigher weighs 4 tonnes at a time.  Weighing is an automatic continuos
operation.  A printed tape displays all the draft weight, time and data commodity weight
and a code for origin points.  The weighed product is carried by belt conveyor to a
bucket elevator and dropped by gravity into a two-way valve.  This directs the product to
either of two destinations: a silo via a belt conveyor, or to a swivel loading spout for
unloading onto rail wagons.
3.2.2 Ship loading
It is expected that the reverse operation can take place.
3.3 Other aspects of GBHL terminal
3.3.1 Performance and capacity levels
The best expected turn over per day is 10,000 tonnes.  The initial storage and holding
capacity is for 67,200 tonnes, grain and 18,000 tonnes, fertiliser.  There are plans to
increase grain storage to 100,000 tonnes, and fertiliser storage, as and when required
subject to availability of land.
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The Jaffer & Jaffer Group is optimistic that the increase in traffic in the next 10 years
will be stable, and they projected their figures in a written report compiled by the
finance and economic department in 1993 entitled: “Financial and economic appraisal
study for a grain and fertiliser handling project”.  Table 3.1 displays these figures.  The
anticipated average growth in traffic is 4.4%
Table 3.1
Jaffer & Jaffer Forecasted traffic, 1995 – 2009 (´000 tonnes)
Year 1995 1996 1997 1998 1999 2000 2001 2002
Total Imports 700 723 746 771 797 825 866 909
Jaffer & Jaffer throughput 490 506 522 540 558 578 606 636
Percentage increase – J & J 3.27 3.16 3.45 3.33 3.58 4.84 4.95
Year 2003 2004 2005 2006 2007 2008 2009
Total Imports 954 1002 1052 1105 1160 1218 1279
Jaffer & Jaffer throughput 668 701 736 774 812 853 895
Percentage increase – J & J 5.03 4.94 4.99 5.16 4.91 5.05 4.92
 Source: Financial and economic appraisal study – Jaffer & Jaffer (1993).
3.3.2 Funding and revenue
The US$32 million project was funded by loans from International Finance Corporation
(IFC - US$10 million), Common Wealth Development Corporation (CDC - US$10
million), Jaffer & Jaffer Group (US$6 million), Proparco of France (US$4 million) and
an equity commitment from Portia (US$2 million) (IBJ - October 1999).
An estimate of the operating costs for the terminal was calculated during the appraisal
study in 1993 at average US$4.2 million annually.  The company anticipates revenue of
US$20 per tonne of commodity.
3.3.3 Management
According to project summary published by Capt. J.W.S Dunn, Project Manager GBHL,
Portia Management Services Ltd, a subsidiary of the Mersey Docks and Harbours
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Company of Liverpool have been appointed to take over the management of the facility.
(Captain J.W.S Dunn - Project and Commercial Manager, GBHL)
3.3.4 Employment
The construction of the terminal is a step in promoting private sector investments.  It
provides opportunity for creation of employment and added value.  According to GBHL
statistics of 1993, the number of office employment comprises 25 permanent staff,
whose monthly salary amounts to Ksh.1315000 (US$17,235).  Casual labourers will be
employed at the manual bagging plant at the rate of eight gangs of eight men daily (IBJ,
1999).  This amounts to 64 casual labourers per day or 23360, annually.
Calculating the number of employees from the bagging rate point of view and port’s
experience, the estimated best target of 10,000 tonnes per day would employ on average
270 labourers (approx. 300 tonnes/gang) daily or 98550, annually.  Depending on the
rate of discharge and the method of employment of casual labour, the number of jobs
created at GBHL will range between 23400 and 98600.  Some employees are expected
to gain through education and training in the new technology.
3.4 Role of government and port authority
Seeing that the terminal is privately owned and operated, both the port and the
government have limited roles in the everyday operation of this facility.  The port acts as
a landlord to the GBHL and has leased them two berths.  It provides the infrastructure,
while the superstructure is entirely owned and operated by GBHL.  The port authority,
as a separate and empowered entity will concentrate on being a better landlord, focusing
on land management, returns on the investment and port strategy.  The separation of the
roles of port authority and terminal operator has distinct advantages.  It will afford the
port authority to concentrate on strategy and policy formulation aspects, ensuring a
totally unbiased viewpoint.  This will also free the terminal operator from the
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complexities and bureaucratic processes of strategy development, hence becoming more
focused on improving service levels, productivity and managing costs
The government has a big role to play in providing sufficient well maintained transport
links that are necessary for the onward movement of the cargo from the storage facilities
of the dedicated terminal to its final destination, which in Kenya is mainly by rail or
road.  The evolution in customer requirements namely the JIT system, coupled with the
fact that production, trade and transport are no longer considered individual isolated
activities, has rendered the traditional function of ports, of cargo handling, insufficient.
JIT is a logistic system based on the principle of “producing and delivering” i.e.
placement of precisely managed and controlled transport and information systems.  Ports
are shifting from pure transport centres to logistic centres as well corresponding to the
new structure of international and maritime transport.
The port’s role is in developing and enhancing international trade.  It has a responsibility
to maintain good infrastructure with the help of the government and also maintain a
conducive social climate within the port for day to day operations.  This will initiate a
wide range of commercial activities to improve the country’s economy and trade and
also ensure that the customer can get the right product at the right time.
The rail and road network of Kenya is in disrepair.  The situation got worse when heavy
rains damaged roads, railway lines, and bridges making transport between MSA and its
hinterland very difficult.  If drastic action to repair and restore is not implemented in the
short run, GBHL and indeed the port’s precious objectives will never be realised.
3.5 Comparison of parallel bulk terminals
A comparison of parallel bulk terminals regarding aspects of maximum annual capacity,
storage capacity, performance abilities, equipment and location is displayed for several
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terminals in Africa and Europe, in table 3.2.  The comparison is given as a guide and a
challenge for the GBHL terminal which has just started operations, and which hopes to
achieve the status of other terminals through hard work and experience.  Malta and
Tilbury handle both import and export grain shipments.  The silo capacity is in tonnes
while the annual capacity has been given in million tonnes
The success of the terminals owes much to the skill and training of workforce,
experience and dedication.  It is vital that every member understands what total
flexibility really means and how important it is for customers.  A management team
needs to guide them who have extensive knowledge of the trade developed through
many years of experience.
Table 3.2
Comparison of grain terminals in Europe and Africa
Terminal/port Country Unloading speed Silo
capacity
Annual
capacity
GBHL Kenya 600 tonnes/hour 85,000 1.4
Tanzania Tanzania 800 tonnes/hour 30,000 0.3
Tilbury London, UK 2000 tonnes/hr 100,000 >2
Malta Malta 1200 tonnes/hour 90,000 >2
 Source: compiled from Malta field trip data, Port of Tilbury yearbook and Tanzanian review (IBJ).
 * Calculated, not actual capacity.
GBHL terminal will not just introduce new activities in the country that are concerned
with its direct or indirection operations, but will affect existing activities of the players
who are in businesses now, directly or indirectly connected with the discharge of grain
and fertiliser.  Its impact on such players is considered in the next chapter.
25
CHAPTER IV
IMPACT OF THE GBHL TERMINAL ON THE PORT FRATERNITY
The terminal will have direct, indirect and induced impacts in the short and long run on
various players of the port fraternity either negatively or positively.  Port fraternity
comprises all parties/companies that have similar interests or professions in the port,
who enjoy a sort of friendship and mutual support.  Different port departments, shipping
companies, shippers, ship contracting companies, tally companies, bagging plant
companies, freight forwarding companies, the common citizen and the nation as a whole
could all be said to belong to the port fraternity.  The author will consider each group
individually or together wherever relevant.
Short-term effects tend to be more destabilising and unfriendly with often-adverse
consequences.  However, in the long term, equilibrium is normally achieved, a workable
and friendly environment whereby each player eventually finds his or her place or
position in the arena of events.
This chapter will consider mainly the short and medium term effects.  In the long run,
the terminal is expected to influence the market share of MSA port, of grain and
fertiliser.  However, this will be covered in the succeeding chapter.  The terminal has
been in operation for less than a year, and hasn't established a sound reputation.  Its
capabilities that have been assumed in this chapter are derived from what the
management of the company claims it can achieve from referenced project reports.
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4.1 Impact in the port
4.1.1 Efficiency
Efficiency of the terminal will be measured by ratios concerning time, cost, productivity
and capacity, which constitute overall efficiency.  A direct impact of better service,
higher output, improved berth occupancy, efficient and effective procedures and
operations are expected in the immediate short run.  In a nutshell the GBHL terminal is
expecting to replace an inefficient bulk handling operation with an efficient one.
4.1.1.1 Service
The greatest benefit to be gained at all from the terminal is saving in time.  The
traditional turnaround time of 8 to 25 days for a 25,000-dwt grain vessel is expected to
reduce by 69% to 2.5 days, corresponding to discharging rate of the former being at best
3000 tons per day while the terminal’s best capabilities are up to 10,000 tonnes a day.
Average net waiting days per ship in the port of MSA was about 3.8 days in 1998, 27%
more than the previous year at about 3 days, while the number of dry cargo deep sea
ships arriving in the two years was 1181 and 960 respectively, a reduction of 19%.  It
was expected in 1998, that with fewer arrivals, the waiting time should be reduced, but
the long turnaround time coupled with lack of enough specialised terminals to which
specific types of ships can call directly, has aggravated the time problem.  It is believed
that with the seclusion of two additional specialised berths for grain and fertiliser, the
waiting time will decrease.  Eventually all grain and fertiliser vessels will call at these
two berths alone.
4.1.1.2 Output
The ship handling capacity of the terminal is determined by a joint analysis of the
number of berths and number and handling rates of ship loaders or discharging
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installations at each berth.  The productivity of each ship unloader varies according to
the characteristics of the ship and cargo, and the position of the cargo in the ship.  In the
case of GBHL, these two berths are equivalent to effectively only one, because only two
ship unloaders serve both berths; therefore only one vessel can be discharged at time.
Considering the situation at KPA berth nos. 3 and 4 – GBHL terminal.
Terminal capacity calculation
Yearly available hours, (working day of 24 hours): 365 x 24 equals to 8,760 hrs
No losses of time are expected from rain.  Discharge is possible during rain.
Current berth occupancy of 62% will reduce the maximum yearly available hours by
38%.  0.62 x 8760 equals: 5431 hrs
Subtracting time required in berthing and de-berthing ships (approximate 4 hrs per ship).
According to the company’s management, 70% of all grain and fertiliser ships can be
handled at the terminal.  1998 KPA statistics recorded a total 91 dry bulk ships, 53 of
which were grain or fertiliser (Manifest office – KPA).
70% of 53 is about 38 ships.  Manoeuvring time is 38 ships x 4 hours = -152 hrs
Available working hours now reduces to 5279 hrs
Time required for repair of major maintenance & breakdowns as recommended by
UNCTAD specialists is 10% of the total working hours giving:
0.1 x 5279 available hours -528 hrs
Remaining yearly available hours: 4751hrs
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Ship unloader capacity
Apart from the volumetric capacity of the grab, the following factors also affect its rate
of discharge.  The density and nature of the materials, grab hoisting speed and
acceleration, skill of ship unloader operator, shape of hold and hatch opening, method of
trimming in the hold, ship’s beam and ship unloader outreach, depth of hold and tidal
height.
The total nominal capacities of the two ship unloaders at the terminal is 300tons/hour x 2
equalling 600 tons/hr/ship, for the calculation their effective capacity is considered,
which is affected by:
♦ Time lost in trimming
♦ Cleaning up
♦ Moving between holds
♦ Requisite breaks during the working periods.
♦ More than one pipe into a single receiver
♦ Leaking pipes, choking rotary valve
Ideally, a specialist determines the effective capacity factor, but as a rough check
UNCTAD recommends a figure of not more than 0.5 for unloaders (and not more than
0.7 for loaders).
Effective capacity at 0.5 x 600 reduces unloaders capacity to 300 tons/hr/ship
Maximum throughput capacity of the terminal is therefore 300 tons/hour x 4751 hours
giving a total of     1,425,300 tons
Average frequency of arrivals of the vessels is 365 days/ 53 ships, equal about a ship
every 7 days.  The sizes of ships are 25,000 – 40,000dwt, turnaround time of which will
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be between 3 to 4 days, at the terminal.  Fortunately because of the frequency of arrivals
of these vessels we have no peak factor to consider.  We can succeed not to have any
queuing of vessel in-spite of the high berth occupancy ratio.  The UNCTAD
recommended maximum occupancy ratio for a two-berth terminal with 10% allowable
waiting time, is 35%, but because of the explanation given above, the maximum
capacity of 1.4 million tonnes obtained, need not be multiplied by this factor of allowed
maximum berth occupancy.
This capacity of 1.4 million tonnes is not enough to handle unpredictably high traffic as
in the case of 1994 or 1997 (see table 2.1).  However, since other conventional berths
will continue to handle the remaining about 30% of the ships, for some unforeseeable
future, the total port capacity for handling bulk commodities will not be limited to 1.4
million tonnes, just yet.
The above capacity increases the port’s total throughput, very significantly.  Factors
affecting the annual terminal capacity are:
Berth occupancy
1. Number and effective capacity of ship unloaders
2. Total available working hours
3. Unavoidable time losses from bad weather, idle time or maintenance schedules.
Capacity of up to 2.2 million tonnes can be reached if effective capacity of ship unloader
can be improved to 75% of the peak, or if an extra ship unloader is employed (480
tons/ship/hour x 4751 hours).  In addition, striving to adhere to a maintenance schedule
that is balanced can minimise time lost in maintenance, consequently increasing the
capacity of the terminal.  A point to reckon with in the future is the possibility of gross
dissatisfaction coming from ship owners in the 30% category, hence ways to increase
the capacity of the terminal should be considered in the “not-too-distant-future”.
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From the point of view of port interests, one high-capacity dry bulk cargo terminal is
preferable to two or more terminals with moderate yearly capacity.  When growth in
traffic seems possible but uncertain, the single terminal can suffice.  However allowance
should be made for installing additional ship unloaders and higher capacity conveyors
and increasing the stockpile area in the future without serious interruptions in the
operations.  With careful planning, expansion in this way should prove more economical
than the construction of a second terminal for the same kind of material (UNCTAD,
1985).
4.1.1.3 Berth occupancy
The terminal's ability to handle 70% of the total grain and fertiliser imports will ensure
that other berths are freed.  This will lead to better scheduling of vessels, which in turn
reduces the ships waiting time in port.  The threat that extra berths would have to be
constructed is eliminated as the terminal assures grain and fertiliser vessels faster turn
round time.
4.1.1.4 Diversity
A diversification of port activities especially in the handling and processing of other
cargoes such as heavy metals is now enabled.  The port receives good tonnage of steel
and heavy metals and has been limited by space in the past to explore the full benefits of
supplying value-added activities to these products.  During an interview held with the
former Operations Controller of KPA, Mr. Rashid Marwan, the author gathered that the
advent of freeing several berths through the GBHL terminal is a blessing to the port.  It
will create substantial amount of extra open storage for the consolidation and
distribution of steel imports from the port premises.
4.1.1.5 Other benefits
1. The terminal silos act as a buffer and so provide the port with more storage space.
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2. The entire process of covered handling of the cargo will achieve an environment that
is free from dust pollution and also eliminate losses incurred as a result of spillage
within the port area.
3. Quayside congestion of people and trucks will be eliminated from the port and
shifted to an area outside (where the silos are) from where the daily port operations
will not be interrupted.
4. Risk of damage to products like fertiliser which solidify when exposed to humidity,
is minimised by ability to discharge from a partially opened hatch, rather than
completely opened hatch that often made the discharging process difficult.
5. The terminal will result in increased efficiency in other berths of the port as well.
The current inefficiency stems from unavailability of equipment due to breakdowns,
labour problems etc.  The equipment can now be transferred to other berths to boost
efficiency there.
4.1.2 Management
The GBHL is a completely private investment, and the relationship with the port is as
landlord only.  The port has leased to GBHL berths nos. 3 and 4.  The everyday running
of the terminal is the responsibility of the company. According to the contract signed
between GBHL and KPA, the port receives a payment equivalent to US$2 for every
tonne of product moved.  However there are plans to review this contract, which are now
in progress.
4.1.3 Labour unions
Fortunately for the port workers, formerly handling bulk cargo (a significant percentage
of the 3265, employed in the conventional cargo division), they have no fear of loosing
their jobs.  The labour union to which most belong, and the KPA Act, protects them
from such eventualities.  They will be deployed elsewhere, a good chance for career
development.  The labour union is a powerful organisation in the port and is obligated to
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protect its members even if they are an obvious liability to the port.  The rules that apply
to developing countries offer better job security to employees and not just in the port
industry.  In the developed countries, this venture would provide a good opportunity to
decrease the usually very expensive labour.
4.1.4 KPA cash flow - Revenue
KPA has an agreement with the GBHL signed in 1992 for payment of tariff by the
company to KPA of US$2 per tonne of grain compared to US$13 being paid by bagging
operators at the port.  This difference made the port to loose within two months of the
company's operations, an alleged amount of Ksh100 million in revenue (US$1.31
million).  The loss of revenue for KPA is expected to impact negatively on the
operations of the port, which are now focusing more on raising revenue and investing in
cargo handling equipment.  Although the efficiency of handling will be stepped up, KPA
will loose much needed extra revenue at a time it is constrained of cash.  It is believed
that the loss is about 20% of the total profit earned at the port (Mwakugu, 2000).
A simple calculation has been performed below that determines the opportunity revenue
that has been foregone by the port authority, in leasing GBHL the two berths.  The US$2
that the port authority earns per tonne is far below the lost revenue from the two berths.
The total revenue earned at the 13 conventional berths from cargo handling operations in
1998 according to figures provided in the bulletin of port statistics have been used.
Foregone opportunity revenue
Stevedoring cargo Ksh.3,443 million
Conventional cargo Ksh.2,896 million
Total Ksh.6,339 million
Less expenses Ksh.1,620 million
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TOTAL Ksh.4,719million
Each berths earns about 4,719/13 = Ksh.363 million
Hence on average the lost opportunity earning from berths nos. 3 and 4 is about
Ksh.726million (US$9.5million).  According to GBHL present agreement, with KPA,
US$9.5 million will only be realised by discharging over 4 million tonnes of product,
which is far beyond the maximum annual berth capacity of the terminal.  The lost
opportunity revenue as a result of GBHL is very high - US$2.8 million compared to
US$9.5 million (over 300% loss).
However, due to improved handling of the cargo, ship owners would be able to commit
larger and more vessels to supply grain to MSA port.  This would compensate for the
losses that KPA is facing through transferring stevedoring charges from itself to the
terminal entity, in terms of gaining through other charges like pilotage, wharfage,
dockage, storage and shore handling.
The overall response on the money issue has given rise to a lot hot debate and
dissatisfaction from the public.  The US$11 difference paid by conventional berth users -
bagging plant operators, who are engaged in the same trade, has been an issue of
enormous dissatisfaction among this category of operators.
4.2 Impact on port users
4.2.1 Bagging plant Companies
The mode of discharge of both grain and fertiliser has been a combination of mechanical
grabs and quayside bagging plants that are privately owned and operated.  This mode of
discharge has been practised in the port for nearly a decade.  The port has registered
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three bagging plant companies with altogether 13 units; Kazkazi Maritime Ltd, Norsk
Hydro E.A. Ltd and Inter-globe Services Ltd.  Each of these companies are paying to the
port US$5000 per unit per year in license fees, amounting to US$65,000 annually about
6% of annual profit - soon to be lost to KPA.
During two months following the start of GBHL operations, 111500 tonnes of grain was
discharged in the port, all at the terminal.  This has had a negative impact on the bagging
companies in two folds; one - it puts them out of competition due to their high tariff and
two - will soon put them out of business unless they have diversified their services.  The
terminal is already enjoying a monopolistic advantage arising from its competitive tariff.
The bagging units that were an expensive investment are soon to be laid off as dead
inventory.  Bagging companies also give business to tens of licensed small sized
companies for ship contracts of cleaning and sweeping the berths during discharging
process.  These companies too will be directly impacted by the fate of their employers.
4.2.2 Tally and Ship Contracting Companies
KPA had licensed by December 1999, a total of 62 ship contractors or tally companies.
They each pay an annual fee of Ksh.16,000.  A direct negative impact to the port will be
the loss of Ksh.992000 (US$13001) annually.
The most impacted are the few hundreds of labourers employed in these companies.
They belong to the poorest category of citizens in the country, and thrive on their wages.
The indirect impact is that hundreds of families will be left in utter poverty without any
means or hope of getting the basics of life.  Criminal actions will intensify in the short
run as each man tries to cope with the enormous demands of day to day living, until such
a time as they get another employment.  Some may even seek employment at the
terminal.
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4.2.3 Freight Forwarders
A major shift is expected in the business of a number of clearing and forwarding
operations.  The fear that the impact could reach as far down the transport chain as C &
F business, is making the big operators like Kenya Freighters Ltd, move from bulk
sector to other operations such as container (Lloyd’s List, 2000).
4.2.4 Shippers and Ship owners
This category of the port the fraternity is most comfortable with the changes that have
taken place, in any run of time.  For Kenya’s seven milling companies, currently
importing around 600,000 tonnes of product per year, the news is positive.  The terminal
will mean product is available at US$12 per tonne (port and transport costs included) as
required.  Some farsighted millers are considering equipping themselves to receive from
the terminal in bulk (IBJ, 2000).
Shippers are mainly concerned about getting their cargo on time, and as safe and as
whole as it was when sent from the origin.  Ship owners on the other hand, want to
spend as little time as possible in the port, the only way in which way they make any
profit from their business.  The dedicated terminal is offering to both, the opportunity to
realise these goals, and it is expected that bigger ships and higher tonnage will be
committed to the terminal in the future.
The ship owner
For the ship owner, there will be a positive and direct saving of cost.  “Time is money”
and more often than not, a saving in time always constitutes a saving in money.  By
mechanised handling of the product, GBHL can afford attractive stevedoring rates to
ship owners who in turn exploit economies of scale.  By them committing larger vessels,
they manage to reduce their own unit costs.  The port and GBHL also benefit from
higher port dues and stevedoring charges respectively.
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Secondly, faster turnaround time increases the vessels' carrying capacity by increasing
the total round trips that she can make in a year.
The shipper
The shipper, will benefit from the ship owner’s reduced unit cost, because the freight
rates will go down, and the shipper will afford to move more cargo around - increasing
the volume of traffic and trade world-wide.  It is a vicious cycle and as true as the
positive cycle is, so is the reverse, in aggravating a negative trade and volume, where
handling characteristics are unfavourable.
Shippers and ship owners are the direct customers of any port and ideally any business is
generated, driven and sustained by level of customers.  They are an important asset to
any organisation and therefore to KPA.  Many ports are enhancing changes in the
shipping industry by advancing in technology.  The winning companies are those who
are listening to their customers and who choose to interact with them in whatever way
they choose, whenever they choose.  Obtaining a way to develop long-term relationship
with these customers through advent of GBHL terminal will be very profitable to KPA
and is a sure way of winning their loyalty.  Relationships will grow stronger, business
will get bigger and KPA will lead markets.
4.3 Impact on the country
In a way of providing a background information on Kenya's economic condition, the
GNP per capita is US$330 and GDP is US$9.8 billion.  The economy is reasonably
diversified in terms of GDP, but most employment is dependent on agriculture, which
contributes 26% of GDP.  Kenya is the world’s third largest exporter of tea, which,
together with coffee and horticultural products, contributes about 50% of the country’s
total merchandised exports.  Tourism accounts for another 19% of the country’s GDP,
and is the second most important source of foreign exchange.  The industrial sector
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currently contributes only 19% of GDP, and is a growing source of exports in the East
African region.  Kenya enjoyed steady economic growth from independence until the
1970s.  The average GDP growth rate has declined from 6.5% in the 1970’s to 2.1% in
1990-1998, below the rate of growth of population of 2.4% (World Bank).
The port of MSA has a significant impact on the country, employing directly about 7500
people in its various sections and much more indirectly.  GBHL has an indirect or
induced impact on the country and in a small but significant way will influence the
economy as outlined below.
4.3.1 Employment
The GBHL terminal has lifted the image of the country.  In the short run, unemployment
will be an issue to be dealt with, at a low but significant level.  Scores of permanent and
casual labourers may lose temporarily, gainful employment in warehouses, transport
firms and bagging factories in the immediate short run.   This will result from inevitable
favouritism by the terminal operators in providing business to the already existing
companies, since the terminal is now expected to have giant share of the grain and
fertiliser trade in the country.  In a country that already suffers the negative effects of
unemployment, this may aggravates the situation some.  The high cost of labour in many
of the industrialised countries has justified the use of more advanced techniques of
mechanisation and automation.  In developing countries however, different social factors
usually apply.  The unemployment rate, in Kenya presently is a shocking 37% (urban),
one of the highest in Africa, a population of 29.3million and a growth rate to match
(2.4%).
After one year in operation, the company will have directly created between 23400 and
98600 jobs (see section 3.3.4 for details).  In the longer run the terminal is expected to
create more jobs indirectly and by induction through engagement of small entrepreneurs
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who grasp opportunities like this to start small businesses dependent on the activities of
the terminal.
4.3.2 Industrial impact
The economic benefit to be derived from the venture far surpasses the short-term
negative effect which time will eventually eliminate as more jobs are created through
value added activities arising from the same.  The silos and storage for the terminal are
located in an industrial zone of the town, where many warehousing companies are
situated who are expected to gain through less transport cost.  In addition, majority
transportation companies will benefit from the elimination of need to enter the port for
cargo.  Most vehicles are old and not road worthy and were previously constantly barred
from entering the port.  With that kind of control removed, more trade can go on, as the
same constraints do not exist outside the port.
New companies are also likely to mushroom, such as in the field of blending, sorting and
packaging.
4.3.3 Social impact
The neighbourhood of the terminal premises, is a housing estate for the port employees.
The level of noise and dust resulting from the bagging operations hasn’t been eliminated
but rather transferred from within to without the port.  Living conditions are bound to be
unfavourable for the residents and the dust, a health hazard.
4.3.4 Contribution to GDP
Value-Added (AV) is considered by many economists to be the best tool for
measurement of impact of a project on the economy.  It is possible to translate the
project’s linked activities in added value.  In many cases however an improvement in
efficiency results in reduction of added value and therefore the impact (Francou, 2000).
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The general impact on national GDP is given by the sum of directly and indirectly
aggregated added values.  The overall impact is a factor of this, and the ratio of induced
added value that comes as a result of multiplier effect.  The multiplier value depends on
a number of factors such as; revenue generated from terminal, level of trade from these
commodities, total employment including indirect employment, salary levels among
other factors.  It is therefore difficult to determine with certainty what it will be however,
1 represents no effect and 2 represents too much effect.  For most economies the
multiplier effect value lies within this range.
Studies performed in European ports on the estimates of AV by cargo type, established
coefficients that reveal wheat (3.8), gives four times more AV than crude (1.0), but
about three and a half times less than break-bulk (15.0) and twice less than containers
(8.5).  These are conclusions drawn from the "Rotterdam rule" of 1991.
Yearly direct AV aggregate is given by summation of total wages, profits and taxes.
Calculating this aggregate for GBHL terminal yields:
Wages of office staff: US$1,972,50
Add wages of casual labourers (at 1.52 USD per tonne and 1 million tonnes 1998
statistic).            US$1,520,000
Total Wages            US$1,717,250
Profits estimated in year 2000 by financial appraisal report in 1993 U US$6,388400
Taxes estimated in year 2000 by financial appraisal report in 1993: US$2,231700
Total direct contribution to GDP:          US$10,337,350
A direct contribution of more than US$10 million, expressed as a percentage of present
national GDP, is about 0.1%.  It shall be noted that with the addition of both indirect and
induced aggregates this figure could rise significantly.  The contribution to jobs however
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is important since each potential earner on average supports about 6 more persons - the
average family size.  Even though 0.1% may seem negligible in value terms, the
expected dependence in the future of the landlocked countries on the terminal (non-
value terms) makes GBHL have a marked contribution.
4.3.5 Import / Export base
Export and import prices include a logistic component, the cost of which may vary from
2% to 100% of the value of commodities.  The market prices of imports are a result of
their FOB value, costs at port of loading and discharge, the freight and ship owner’s
profit margin.  Putting these costs in a structure they would reveal something like this:
MARKET PRICE
Profit margin
Discharging port costs
Freight
Loading port costs
FOB
Structure of the market price of commodities.
For the high value commodities, FOB and freight are high and often any adjustments in
port costs do not alter the market price by much.  However with low value commodities
such as grain and fertiliser, the FOB and freight, could be lower than port costs hence
the market price is heavily influenced by the contribution of port costs.  When ports
apply strategies aimed at reducing handling charges like adjustment of tariff or stepping
up efficiency, the market price can lower to attractive rates.  This will enable more
shipments through the port, thereby increasing the export and import base.  This is what
GBHL has in effect already done.
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4.3.6 Balance of payments
Efficient handling the product lowers import prices in the way explained above.  In
addition, more and bigger vessels calling at the port means that foreign exchange
earning goes up.  Both are positive contributions to the Balance of Payments (BOP) and
fasten the cyclic return to equilibrium.  The country's burden of investment loan
repayment can be lifted and the living standard of its citizens is expected in the medium
or long run to improve.
4.4 Impact on the hinterland
The hinterland served by the port of MSA includes land locked countries of Uganda,
Burundi, Rwanda, South Sudan and East Zaire.  The GBHL terminal is seen as a
strategic food store and can become a regional hub for the region.  It has potential to
eliminate or minimise the necessity for small frequent shipments of products by
providing the benefit of economy of scale, allowing larger shipments of bulk, fewer
times in the year, thereby saving time and cost.  Relief cargo can be stored in advance so
that it can be obtained in real time when required.
Food aid shipments to East Africa that in the past have been channelled through the
bulks’ port of Richards Bay in South Africa can now find a strategic storage nearer
“home”.  South Africa has been the strategic hub for the region because of its
advantageous location and availability of appropriate handling and storage facility.  The
GBHL terminal can change this situation in the future.
Kenya has the advantage of a natural deep harbour coupled with strategic geographical
location.  It is the nearest point eastwards from Australia and Japan and therefore very
convenient for ships, formerly bound for South Africa.  The ships can reduce transit time
and costs significantly.
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4.5 Challenges of the GBHL terminal
There are factors that the terminal is faced with that may threaten the successful
completion of its mission.
4.5.1 Capacity
The greatest challenge is perhaps the capacity of the terminal.  With the intention of
converting it into a regional hub, there is some uncertainty that it will satisfy both the
capacity requirements of the country and those of the entire region of East and Central
Africa, covering countries like Tanzania, Mozambique, Uganda, Rwanda, Burundi,
Zaire Sudan, Ethiopia and Somalia.  According to World Food Program (WFP)
statistics, food-aid shipments to these countries during the period 1998/99 were about
2.1million tonnes (see appendix A).  This excludes the commercial shipments for
consumption locally within the countries.
4.5.2 Onward transportation by rail or road
Kenya has suffered the problem of ruined infrastructure since the torrent of the El Nino
rains.  The government, according to the transport act.305 of Kenya, enforced the axle
load limit that took effect in October 1998, amidst cries from transport companies and
manufacturers’ companies to adjust it.  It made transport companies to revert to
unscrupulous means of evading weighbridge stops.  As a result, much cargo is being
moved on the railways with negative effect on road hauliers, many of which have been
forced to close shop.  The enforcement was placed especially on Uganda bound cargo
whose transporters use overly heavy vehicles that damage the roads quickly.
Enforcement of this axle limit will cause multiple effect in cost of goods and services.
The challenge for those in close proximity is to explore alternative modes of onward
transport such as installing off dock storage silos to receive products in bulk.  Joint effort
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between governments is necessary to refurbish the state of roads and rails to enable not
only this movement, but also virtually any kind of transportation at all.
4.5.3 Public opinion
The Kenyan press has published in recent months, several articles about the controversy
existing between the bagging plant operators and the GBHL terminal operators.  The
port is blamed of being unfair in apportioning rates, of only US$2 for GBHL as opposed
to US$13 for other conventional berth users.  There is an ongoing process to review the
agreement that was made with the GBHL terminal seven years ago.  The port is
obligated as are the terminal management, to review this tariff in order to place all the
operators on some reasonable level of competition.  In the author's opinion, the step to
have uniform tariff for all users is not practical because credit should be given where it
is due.  For the operator who will have achieved handling efficiencies that reduce overall
port time by a greater percentage, more concession on rates, should be given, but
reasonably, in order to assure a handsome continuous flow of revenue for the port as
well.  The step to privatise the port has among others, a commercial objective of
generation of more revenue and it will be a shame not to be able to achieve this.
Another question is that of performance.  Since operations started in February, it is
alledged that the terminal has not been able to achieve satisfactory levels of output to
suit the requirements of some major operators.  WFP therefore, still continues to use the
conventional berths despite the GBHL terminal (Mayoyo, 2000).
Reference time sheets from the first ship that discharged at the terminal - MV
KANARIS - are provided as appendix B.  The ship, laden with 19,800 tonnes of wheat,
discharged for 12 days (average daily rate of 1650 tonnes), below the conventional
berths' performance.  Time advancement and proper manning will bring desired output.
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CHAPTER V
GRAIN AND FERTILIZER MARKET ANALYSIS AND FORECAST
The purpose of this chapter is to perform a market survey of grain and fertiliser and to
forecast the likely tonnage to pass through the port in the present decade.  Data has been
obtained from the World Bank, International Grains Council (IGC), World Food
Program (WFP), Fearnleys, International Fetilizer Industry Association (IFA) and
Kenyan national statistics.  A global market analysis is made in general and the region
served by two main ports of MSA and DSM are regarded in particular.  The influence of
the GBHL terminal is expected to be far reaching in attracting more tonnage to Kenya.
This market analysis tries to identify present users and potential future users.  Regarding
the present users, identifying who they are, how much traffic they offer, who the
authorities are, that make the decision whether or not to ship via the port, factors that
influence their decisions and the berthing and cargo handling or other services that they
require to accomplish their tasks.  Regarding the potential users, finding out the ability
of the terminal to influence the market, by determining the regional market shares.
According to Shuo, this is not always easy to determine.  A continuos effort to discuss
with representatives of shipping companies and with shippers and inland carriers, will
normally pay substantial dividends and ensure that the port can have a well developed
plan that will meet the true future demand, rather than passively follow past trends.
45
5.1 Grain market study
Grains formed about 16.8% of the total main dry bulk shipments globally in 1998
(Fearnleys, 1999).  They have different densities hence require different handling and
storage methods.  Furthermore grain is a perishable commodity which requires proper
ventilation and protection from the weather and pests during shipment and storage.  In
the grain trade, variations in climatic conditions result in large variations in supply and
demand with consequent fluctuations in transportation requirements.  Without the
incentive of a sustained level of import demand within a country and considering the
high cost of facilities, port development for vessels carrying grain is often not feasible.
Several organisations are concerned with the grain trade globally and have made several
publications some of which have been used in this research to determine the trend of this
trade.  The International Grains Council (IGC), Maritime Strategies International (MSI)
World Food Program (WFP) and Fearnleys statistics' views have been particularly
considered.
5.1.1 International Grain Council
This is an inter-governmental organisation concerned with grains’ trade.  It administers
the Grain Trade Convention 1995.  The IGC Secretariat based in London since 1949 also
services the Food Aid Committee, established under the Food Aid Convention (FAC)
1999.  Some of their publications include world grain statistics, wheat and course grains
shipments, food aid shipments.  They contain the most updated data on the past and
future of the trade.  Table 5.1 contains a summary of the Grain Market Report (GMR
No.  290 1 June 2000).  It displays the world estimates in million tonnes of wheat and
maize between the year 1997 and 2001.  This is a monthly report, therefore subject to
change.
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Table 5.1
GMR (No.  260 1st June 2000).
97/98 98/99 99/00 00/01
(forecasts)
WHEAT
production 610 587 583 587
trade 99 97 102 102
consumption 588 592 593 600
stocks 134 129 119 105
COURSE GRAINS
production 893 891 891 886
trade 85 95 102 103
consumption 886 876 881 888
stocks 131 145 143 143
TOTAL
Production 1503 1478 1462 1472
Trade 184 192 204 205
Consumption 1474 1468 1474 1488
Stocks 265 274 262 248
     Source: International Grain Council, 2000
The forecast of world wheat production is 587million tonnes, world trade remains at
102million tonnes and world production forecast at a record 600million tonnes with
most increase in food use, in developing countries.  On the other hand, maize production
is forecasted at 886million tonnes, 7million tonnes higher than last year.  Its trade at
103million tonnes, one more than the previous year, and its consumption at 888million
tonnes, an increase of 7million tonnes from the previous year.  Most of the rise is
expected in feed use.  World stocks are unchanged at 143million tonnes.
Up to the year 2000 traded wheat and course grains is estimated at 204million tonnes, an
increase of about 5% per year since 1997.  Based on this growth rate the year 2010
should see traded wheat and course grains of about 349million tonnes globally.
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The main producer of both wheat and maize in the world is U.S.A accounting for about
30% and 55% respectively. Production of grain according to IGC is that wheat is the
most produced followed by maize and barley. As shown in the figure 5.2 below
Figure 5.1
Source IGC statistics - 1999
In addition, food aid shipments under the FAC convention in the period of 1998/99 to
Africa, virtually all to Sub-Saharan countries, reached 2.64 million tonnes representing
close to a third of the total 8.14 million tonnes.  Africa’s largest single recipient was
Ethiopia (0.60 million tons).  Others were Angola, Liberia, Rwanda Mozambique and
Sudan amounting together to 0.1 million tons.
5.1.2 World Food Program
This is the food aid organisation of United Nations (UN).  WFP is the frontline UN
agency whose mission is to provide food for life, to sustain victims of man-made and
natural disasters.  Food for growth, to improve the nutrition and quality of life of the
most vulnerable people at critical times in their lives and for work to help build assets
and promote the self-reliance of poor people and communities, particularly through
labour-intensive works program.
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African countries have thrived for many years on the benefits of food aid shipments
from WFP and related organisations such as International Emergency Food Reserve
(IEFR), Caritas and Canadian Red Cross Society (CRCS).  According to annual statistics
of the WFP, the most wanting region and which receives till now, more than 30% of
their total shipments annually is Africa.  Political instability in the continent has created
the over dependence on food aid, a trend that is expected to continue for the forseen
future.  The least developed countries (LDC) of which East African countries are all
members, receive on average 42,000 tonnes of aid annually.  Figures 5.2 and 5.3 below
display the volume of food aid shipments to the region during the last five years and are
an indication of the volume that is expected for the foreseeable future unless stability is
achieved in the continent.
    Figure 5.2
     Figure 5.3
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5.1.3 Maritime Strategies International
MSI has made forecasts for the next ten years based on an annual growth rate of 2.6%
and has assumed a sustained recovery in Asia - including the stronger grain imports and
a much improved economic performance in Japan.  Any economic recessions in the
coming decade have been excluded, also a significant upward shift in energy prices.
In grain trades, MSI believes population growth alone will drive grain market expansion,
but this will be coupled by limitations on production growth.  As a result, grain imports
will rise faster than consumption, and sea-borne cargoes will average more than 200m
tonnes per year reaching 240m tonnes at the end of the decade (2010).  The developing
countries imports will rise becoming an incentive to developing sophisticated cargo
handling facilities which will be a great benefit to PANAMAXES’.
There is a 109 million tonne difference in the forecasted figures for IGC (349) and MSI
(240).  The actual tonnage that will result will possibly lie within this range considering
that it will be affected by varying factors, prevailing at the time.
5.1.4 Fearnleys statistics
'Fearnresearch' is a Finish based company that publishes statistics on the "World Bulk
trades".  Regarding vessel sizes in the trade, the share of grain shipments by bulk vessels
over 50,000dwt in 1998 was 48% of the total sea borne grain trade. Most grain is still
moved in less than 50,000dwt vessels.  Their analysis of the world volume of seabourne
trade in 1998 is provided as appendix E.
50
5.2 Fertiliser market study
Phosphate rock is the main raw material for the fertiliser industry and the most important
commodity for sea-borne trade within the fertiliser group.  This class of minerals
accounted for about 2.6% of the total main dry bulk shipments globally in 1998
(Fearnleys, 1999).  Phosphate rock is very dusty and absorbs moisture very readily,
which can create problems for unloading.  It has an average stowage factor of 0.92 to 0.9
per ton.  A large proportion of the crushed rock is very fine and a great deal of dust is
given off whenever a transfer of this material takes place.  The material itself is non
toxic, but it can be a nuisance to the operator in close contact with it at a discharge point.
Traded fertliser falls under three main categories; raw, intermediate and finished
fertilisers.
5.2.1 Fearnleys statistics
Figure 5.4 shows the regional distribution of production of phosphate rock, during the
year 1998 as provided by Fearnresearch.
           Figure 5.4
             Source: Fearnleys, 1999
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The four top producers are U.S.A, China, Morocco and the former Soviet Union (FSU);
together they accounted for 72% of the world production.  Although relatively
insignificant in finished fertiliser production, some developing countries notably those in
North and West Africa are important raw materials suppliers.
Trade in fertiliser is subject to highly cyclic nature of fertiliser market.  Prices are
subject to rapid changes over time.  The trend of prices corresponds to development of
trade volumes.  Low prices indicate low international demand, and hence poor trade
figures.  Development of the industry is consumption driven.  Developing world
economies account for most of the new demand.  However rates of consumption are still
higher in the developed world countries (ratio 3:2).  Phosphate rock is mostly shipped in
relatively small vessels. In 1998 only 19% of the World Sea borne trade was carried by
vessels over 50,000dwt.
5.2.2. International Fertiliser Industry Association
This is an industrial organisation based in France. IFA assembles and distributes
information on the production, trade and consumption of fertilisers, their intermediates
and raw materials, by means of quarterly and annual statistics.  It is represented in 80
countries.  Grain and fertiliser are complimentary commodities.  One depends on the
other. The view of the association is that during the next ten to thirty years, global
cereals production must increase substantially to satisfy the increment in demand
resulting from an increase in the world's population and an improvement of the overall
standard of living in the developing countries.
Assuming a slow down in growth of population and crop production, and an
improvement in fertiliser use efficiency, it is forecast that world fertiliser will increase
from 138mt today to 179mt in 2030 (ranging between 160mt and 200mt), a compound
increase of 0.8% as displayed by Figure 5.5 below.
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           Figure 5.5
                                Fertiliser growth to 2030 - IFA, 2000
5.2.3 Fertiliser trade in Kenya
Kenya is an agro-based economy, a net exporter of coffee, pyrethrum and tea.  The
Kenyan scenario of fertiliser trade is driven by Norsk Hydro East Africa Ltd.  They are
the main dealers of fertiliser in the country.  In 1995 they began importing and
distributing fertiliser.  The common type of fertiliser that is in considerable demand in
Kenya is SSP, urea, DAP 2020 and DAP 2023.  Demand of fertiliser is increasing and
reaches its peak when the rain season begins - March to May and September to October.
The market for the Kenyan fertiliser is mainly in Nairobi, Nakuru, Nyahururu, Kitale,
Western province and Central province (see appendix C).  The challenge is usually to
get it there.  Norsk anticipates a rising demand (Norsk, 1999).
5.3 A market study of the East African region
The East African including the hinterland of MSA and DSM ports covers Burundi,
Zaire, Rwanda, Malawi, Uganda, South Sudan, Kenya and Tanzania.  It is expected that
GBHL terminal will become a strategic store for their relief food reserves.  WFP
shipments have been responsible for the fluctuating tonnage in the volume of traffic in
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both Kenya and Tanzania.  It is expected that much more grains will be moved in the
region if the political instability persists in the neighbouring countries.
The total tonnage moved in the above countries and sub-sahara, between 1996 and 1999
by WFP in comparison to global aid shipments is displayed in Table 5.2.  A steady
growth is expected to up to the year 2005.  WFP shipments to east africa and sub-sahara
will increase by an avearage of 3 and 6% respectively.
Table 5.2
WFP in comparison to global food aid shipments in '000 tonnes.
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 % growth
East Africa
WFP 443 494 529 474 488.2 502.9 518.0 533.5 549.5 566.0 3%
Global 669 737 830 666 699.3 706.3 713.4 720.5 727.7 735.0 1%
Sub-sahara
WFP 794.3 912 898.6 932.8 988.8 1,048.1 1,111.0 1,177.6 1,248.3 1,323.2 6%
Global 1,759 2,035.7 2,413 2,168.3 2,341.8 2,482.3 2,631.2 2,789.1 2,956.4 3,133.8 8%
Source: WFP statistics
Mombasa and Dar es Salaam market share
Apart from the major ports of Durban and Richards Bay in South Africa, MSA and
DSM ports are the two largest dry bulk ports in terms of annual throughput on Africa’s
eastern seaboard.  Together they provide a vital link in importation of grain and fertiliser
and other commodities to the neighbouring landlocked hinterland countries, mentioned
above.
DSM port being equipped with the 30,000 tonne capacity bulk handling terminal, in the
past acted as the main gateway for the relief grain cargoes to reach drought stricken
areas of Zambia and Malawi.  It handled in the calendar year 1994 over 192,000 tones of
World Food Program (WFP) aid grain for Rwanda and Burundi due to the political
unrest in these regions earlier in the year.
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MSA port in the years following 1994 turned to be the main gateway for the relief food
owing to the state of disrepair of the DSM terminal.  Despite using the traditional
handling methods, MSA has in the last five years, handled more grain - 4.8mt than DSM
- 0.9mt.  It is expected that with the new handling and storage facility, MSA will capture
an even greater share of the market.
Grain and fertiliser in the region served by Kenya and Tanzania is imported mainly from
U.S.A, South Africa, Japan and Australia while fertiliser comes from Canada, WFP, the
small business communities and the local population.  Tables; 5.3 and 5.4 display the
tonnage of grain and fertiliser respectively through the ports of MSA and DSM between
1992 and 1998.
Table 5.3
Grain throughput through MSA and DSM - 1992 to 1998 (tones)
1992 1993 1994 1995 1996 1997 1998
MSA 709000 479000 1451000 387000 626000 1434000 949000
DSM 386530 182113 196439 200347 146796 176257 194813
Total 1095530 661113 1647439 587347 772796 1610257 1143813
MSA share 65% 72% 88% 66% 81% 89% 83%
              Source: KPA bulletin of statistics and Regional review Tanzania.
              Figure 5.6
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Table 5.4
Fertiliser throughput through MSA and DSM - 1992 to 1998 (tones)
1992 1993 1994 1995 1996 1997 1998
MSA 202000 303000 272000 200000 325000 577000 114211
DSM 236109 156718 144405 156220 167800 220000 107000
Total 438109 459718 416405 356220 492800 797000 221211
MSA share 46% 66% 65% 56% 66% 72% 52%
               Source: KPA statistics, THA statistics - Regional review Tanzania.
                  Figure 5.7
Figures 5.6 and 5.7 are derived from the tables.  From the data Kenya has a larger share
of the market for both commodities: 78% for grain and 60% for fertiliser.  The fertiliser
through both ports reached maximum 800,000 tonnes in 1997.
5.4 Expectations of market players
5.4.1 Shippers Expectations
Shippers demand for guarantee of safe handling.  The growing demand for end-users to
guarantee that products for human consumption are free from genetically modified
material, are putting increased demands and strong constraints on systems for handling
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and storage of agri-bulks.  There is greater desire from customers for environmental
protection, including the specification of totally enclosed conveying systems and dust-
removal systems.  Another of shipper's expectation is a well-tailored logistics chain,
especially regarding aspects of overall costs, service, reliability and packaging.
Demand is affected by commodity price.  Low price attracts more trade by increased
purchasing power.  Shippers are in constant search for cheap and best services of their
cargo.  Slight shifts in price can drive them towards, or away from one port or the other.
5.4.2 Ship owner’s expectations
For owners and operators of dry bulk ships, the current market is painful.  Already there
have been re-alignments, mergers and consolidations and refinance is high on many
players' agendas.  Yet most of the decade has been something of a boom period.  Current
industry players, consequently, need to focus in on changes in market prospects as
timing, always crucial, may become even more vital.  The easy conclusion to reach
when market conditions are dire is that things can only get better.  Certainly, the
"traditional" ship owner response of cost cutting is likely to feature (Drewry, 2000).
Cost cutting and efficient handling is paramount to owner.  Apart from its handling
characteristics another aspect of grain and fertiliser focuses on its transport economies.
These products require tailored transport operations made possible by their high volume.
The concept of a good transport system for the ship owner comes into play.
5.4.2.1 'Transport System' concept
This concept denotes a transport operation which has been designed so that the different
parts of the system link together as efficiently as possible (Stopford, 1997).  Since each
commodity and industry has its own particular transport requirements, there is no single
system, which is ideal for every situation.  Certain principles apply to most situations
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and make a useful 'checklist' when considering which system to use.  The transport
system consists of two components; transport legs and storage areas.  It consists of a sea
voyage and land journeys made by lorry, train or conveyor.  It creates a great deal of
cargo handling.  Altogether between producer and consumer the cargo is handled about
fourteen times; eight handling operations as cargo moves in and out of storage areas,
four loading and unloading operations from the land transport vehicles, plus the ship
loading and discharge.  Whereas the former twelve operations mostly and directly
interest the shipper, it is these latter two operations that are in the context of this paper,
and also happen to have direct impact on the ship owner.
5.4.2.2 Ship owner's cost reduction
The ship owner is always trying to reduce his costs.  Perhaps the most important way is
by exploiting economies of scale.  This is a fundamental principle of shipping.  This
entails use of as big as possible vessels. For GBHL terminal, the draft of 10m can
presently accommodate up to 50,000dwt vessels.
The terminal operators have to reassure the ship owner, reliable services.  The absence
of strikes while ship is at berth is of dire importance.  The GHBL being mechanised at
the port side, guarantees this level of reliability, as opposed to a few strikes, which
characterised the previous conventional cargo handling method.
Efficient handling of cargo is another important way of cost reduction.  Each time a
product is handled, it costs money.  According to Stopford, voyage costs amount to 35%
of total running costs for bulk carriers, of which port costs make up 46%. The figure 5.8
below provides an analysis of the major costs of running a bulk carrier. This analysis is
for a 10-year Capsize vessel under the Liberian flag according to 1993 prices.
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Figure 5.8
Analysis of the major costs of running bulk carrier - Stopford, 1997 p.160.
5.5 Future traffic influencing events
5.5.1 National plans
The national plans will be affected through government policies, production and
infrastructure.
1. Kenya government policies
Considering the situation in Kenya, the economy is fairly open with the proportion of
external trade to total GDP averaging about 46% during 1963-1990.  In value terms,
59
exports rose from US$5.55m in 1963 to US$309m in 1990 while imports increased from
US$21.3m to US$711m over the same period.  Kenya's major imports consist of
consumer, intermediate and capital goods.  In recent years, there has been a steady shift
in the composition of imports away from consumer goods to intermediate and capital
goods.  The shift in the composition of imports has been the result of the rapid expansion
of the domestic production of consumer goods.
Despite the impressive performance of the economy since independence, various
structural weaknesses have been evident in the macro-economic framework.  In
recognition of this, the government began to implement structural policy reforms in the
mid-1980s with the launching of the Session Paper No.1 of 1986.  Among these are
trade liberalisation, reduction in tariffs, deregulation of prices and interest rates,
simplification of investment approval procedures, establishment of the manufacturing
under bond and export processing zone facilities and liberalisation of marketing
procedures and improvement in the payments systems for the major agricultural crops.
The government's strategy in the nineties is aimed at maintaining a stable macro-
economic environment coupled with carefully designed sector programs to deepen
structural adjustment and enhance production and productivity in the economy.  The
government's overall objectives in the medium-term are to provide a favourable macro-
economic environment to facilitate private sector activities in order to achieve and
sustain non-inflationary growth that is higher than the population growth rate (2.4%).
2. Grain production
The value of marketed production rose from US$792m in 1995 to US$849m in 1996 due
to increased production of commodities like tea, coffee, sugar cane and sisal.  The value
of cereals marketed increased marginally by 0.2% in 1996 compared to 1995 and also
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the increase in maize and wheat prices during this time lifted the price index.  The high
cost of farm inputs accounts for the often, low use of them and low production of crops.
Maize production was placed at 2.6 million tonnes and consumption at 2.81million
tonnes for the period 1999/2000.  These are statistics of United States Aid (USAID),
Famine Early Warning Systems (Fews).  The deficit is for 0.21 million tonnes.  This
estimate is based on population of 28.7 million and the consumption per capita of 98kg
("Maize outlook better", 2000).
Wheat production in the country is far much below the consumption requirement, 33-
40% of which is still dependent on importation.
Rice is grown in most parts of the country under irrigation schemes.  Paddy production
in 1996 increased by 4% this being attributed to both Mwea and Ahero irrigation
schemes.
3. Infrastructure
Fortunately the privatisation of the Kenya Railways is fairly far down the track hence
improvements driven by capital, could be in the offing.  The refurbishment of the state
of roads is also promising.  With the infrastructure in place the shipments from the
terminal can be assured to reach a wider hinterland and the size of the present market
will have a chance of expanding to include even the neighbouring countries of Central
Africa.  The operation of intermodal transport is responsible for the intense competition
between ports.
5.5.2 Industrial plans
The rate of growth of the shipping and other type of industries is affecting development
globally.  IT is the fastest growing industry.  Its benefit of better control on production
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and efficiency is replacing manpower wherever possible.  The pneumatic bagging plant
is being replaced by continuous-discharge dedicated terminals.  Terminals are further
specialised and specified, to meet the ever-changing customer requirements.
Changes to ports will influence trade in the future.  Privatisation measures in MSA port,
will afford investors freedom to concentrate on production and efficiency.
5.5.3 Hinterland plans
The growth of the neighbouring countries’ economies will influence their capability to
trade.  Table 5.5 shows the growths of GDP over the 1989 – 1998 period of targeted
countries in the region.  All countries except Zaire and Burundi have positive and
growing economies.  In the last decades however international trade measured in value
(US dollars) and volume (tonnes) has been growing faster than economic output (GDP)
and therefore the percentage growth of traffic, is likely to exceed that of economic
output.
Table 5.5
GDP growth in hinterland countries in '000 USD
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 Mean
growth
Burundi 1076 1114 1169 1177 1110 1076 1000 914 918 959 -1%
Zaire 9883 9234 8457 7569 6549 6294 6338 6281 5923 6101 -5%
Kenya 8024 86360 8481 8413 8443 8665 9047 9422 9619 9791 2%
Rwanda 2073 2024 1973 2089 1919 969 1326 1486 1648 1813 1%
Sudan 4784 4763 5049 5298 5525 5748 7194 7482 7983 8383 7%
Tanzania 4234 4464 4664 4249 4768 4834 4958 5160 5367 5552 3%
Uganda 3853 4102 4330 4478 4851 5161 5756 6278 6576 6944 7%
      Source: World Bank Statistics.
One hinterland plan, that is a threat to trade in the East African region, is the ongoing
construction of a railway connecting South Africa and Uganda.  Competition is expected
to intensify among Kenya, Tanzania and South Africa for the transit cargo.  South Africa
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enjoys the advantage of size, and Tanzania of a new lease of privatisation.  Kenya prides
itself with the advantage over Tanzania, of capacity of the terminal.  GBHL terminal is
three times as big as the Tanzanian silos and by far more efficient.
5.6 Previous forecasts
Table 5.6 displays previous KPA forecasts performed in the late 80´s for grain and
fertiliser up to the year 2005.  The actual throughput figures (in Table 2.1), have been
compared with forecasted figures to reflect the gap between them as portrayed in Figures
5.9 and 5.10
Table 5.6
Forecasted grain and fertiliser imports up to 2005 ('000 tonnes)
1986 1987 1988 1989 1990 1991 1995 2000 2005
Wheat 200 215 231 248 267 287 383 550 660
Maize 0 0 240 170 20 20 20 20 20
Rice 13 13 13 13 13 13 15 18 22
Fertiliser 300.28 307.9 316.9 326.9 336.4 347 427 545 696
          Source: KPA Traffic Survey & Forecast, 1986/2005
     Figure 5.9             Figure 5.10
A big variation is observable that can be attributed to the level of precision of forecasts
that largely depended on the consistency of actual events with the events assumed to
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take place during the time of forecasting.  Grain was evidently underestimated while
fertiliser was overestimated.  The consequences are not usually equal.  To over-build
may add to freight costs a few dollars, while to under-build may cause congestion
leading to additional costs of up to US$100 per ton!
Yet forecasting still remains an important activity for the port and planners can minimise
the risk of an overestimated or underestimated forecast by searching for a solution which
is robust, through constructing a number of different scenarios describing the different
alternatives.  The management can further reduce the risk by introducing an operational
system that is flexible to changes in traffic and an information system that can convey
clear signal each time a response is needed (Shuo, 2000).  It is true that the situation
reflected by figure 5.10 justifies the construction of the GBHL terminal, which can be
said to be very timely.
5.7 Estimating the growth of traffic up to 2010
The essence of determining the growth, is to find out the kind of tonnage of grain and
fertiliser that will pass through the port and the types of ships, tonnage and frequency of
calls this will result in.  This will ease the process of strategic planning both for the port
and the terminal operator in satisfying the market demand.
The estimated growth figures have been calculated based on the percentage growth of
each commodity from a sample of 14 years (1986 to 1999), appendix D has the details.
The mean growth per year and the standard deviation were used to estimate the traffic in
three scenarios.  The normal scenario was obtained from extrapolating the mean growth
rate, the maximum scenario is an extrapolation of the mean plus standard deviation and
the minimum scenario is the extrapolation of the mean less standard deviation.  The
figures have been displayed in the sections that follow.
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5.7.1 Wheat
Wheat has a mean tonnage of 309,000 tonnes, mean growth rate of 16% and standard
deviation of 49%.  Figure 5.11 displays the expected pattern derived from estimates of
growth rates.  The normal scenario will result in 1,832,000 tonnes, maximum 2,730,000
tonnes, and minimum 934,000 tonnes by the year 2010.  From the sample, % growth
between certain years was negative, yet the author this forecasted growth is still possible
with slight fluctuations.
Figure 5.11
5.7.2 Maize
The sample of maize reflects a mean of 214,000 tonnes, mean growth rate of 182%, a
standard deviation of 515%.  These vey high figures result from gross negative and
positve growths between years, influenced mainly by relief imports.  Very high tonnage
is attributed to drought, crop failure and political unrest in neighbouring countries.  All
of these factors are not predictable, and hence cannot be easily forecast.  The author has
assumed 214,000 tonnes will persist in the normal scenario, corresponding to present
deficit of 0.21 million tonnes, that little or no imports will occur in a worse case scenario
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(minimum), and almost ten times of the average to be expected in a best case scenario
(maximum).  Generally the unsteadiness of the imports will persist in proportion to the
prevailing political conditions.
5.7.3 Rice
Rice sample reflects mean of 42,000 tonnes, mean growth rate of 52%, a standard
deviation of 154%.  These figures, like those of maize are subject to extreme negative
and postive growths over the years.  In the worst years, no rice was imported and in the
best no more than 115,000 tonnes.  The author has assumed a continued shipment of
42,000 tonnes in a normal scenario, little or no shipment at all in a worse case scenario
and 10 times the average in a best case scenario.
5.7.4 Fertiliser
Fertiliser has mean tonnage of 253,000, mean growth rate of 9%, a standard deviation of
58%.  Figure 5.12 displays the expected pattern derived from estimates of growth rates.
           Figure 5.12
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The normal scenario will result in 712,000 tonnes, maximum 1,124,000 tonnes, and
minimum 299,000 tonnes by the year 2010..
The total tonnage expected to be handled at the port in 2010, is given in the Table 5.7.
The worst case scenario will result in only 1.2million tonnes, the normal, 2.8million
tonnes, otherwise in most extraordinary case of high tonnage of cargo, then over
6million tonnes may be handled.
Table 5.7
Estimated traffic in 2010 in '000 tonnes
Commodity Minimum Average Maximum
Wheat 934 1832 2730
Maize 0 214 2140
Rice 0 42 420
Fertiliser 299 712 1124
TOTAL 1233 2800 6414
              Calculated from average growth rates
Depending on the percentage of bagged verses bulk product over this period, the
terminal may realise their return on investment.   However, it appears that dependence
on extra tonnage from the neighbouring countries is expected to provide more business.
5.7.5 Ships sizes and frequencies
In the assumption that the port will continue to receive small ships of consignment sizes
20,000 to 50,000dwt, then the number of ships is expected to rise reaching in 2010,
according to the three scenarios;
1. Worst case: 25 to 62 ships calling, with frequency of between 15 and 6 days.
2. Normal case: 56 to 140 ships calling, with frequency of between 7 and 3 days.
3. Best case: 128 to 320 ships calling, with frequency of between 3 and 1 day.
67
CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS
Bulk materials’ handling has far evolved.  The bulk shipping industry advances much
faster technologically compared to its counterpart liner shipping, mainly because of the
'free market' nature of the industry.  Today, the degree of specification and specialisation
distinguishes between efficient and non-efficient systems.  The more a system can
perform the more customer-friendly it is.  The GBHL terminal is a high capacity
terminal with specifications to meet current customer requirements with a calculated
operating capacity of 1.4 million tonnes annually.  It moves product by suction from
ships holds and transports them through closed high capacity elevators to the storage
area comprising 24 grain silos with capacity of altogether about 85,000 tonnes today and
hoping to reach 100,000 tonnes in the near future.
In the light of the ongoing International Monetary Fund pressure on the port to privatise
or commercialise its activities, this terminal is considered to be the first successful step
into commercialisation of the port of MSA.  It is expected to remedy the present
inefficiencies stemming from the conventional way of handling bulk cargo.  It is also
expected to become a strategic food store - a hub in effect for the landlocked and
neighbouring countries of East and Central Africa, a region that is constantly faced with
war and political unrest, and which thrives on emergency food aid.  Its overall impact as
analysed in the preceding chapters can be summarised at three levels as follows:
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6.1 Summary of overall impact
Port Level
The terminal will have a direct impact on the port of MSA, on performance and
consequently efficiency.  The efficiency of the terminal was measured by ratios such as
cost, time, productivity and capacity.  The impact is in four levels.  Firstly, affecting the
competition between the ports of MSA and DSM.  These two ports share the same
hinterland and are in high competition to keep or catch the leadership in the area.
Shippers requirement is for low costs, low transit times and the offer of best quality and
quality assurance of operational services.  Any decrease of which results in decreased
throughput, revenue, employment and other impacts.  Secondly, efficiency had direct
consequences on waiting time, dwell time and risks of damage to cargo.  Thirdly,
efficiency impacts on the prices of imported goods and in the long run finally, on the
BOP.
At this level too, is the impact upon port users' companies.  Most of these companies are
dissatisfied with the seeming unfairness by the port, of apportioning tarrif rates, and
have attributed this to become the main reason of their subsequent fall or 'close of shop'
in the near future.  With some luck, the tarriff will be revised in good time to provide all
parties reasonable competition.
Country level
At the country level, the impact is direct on employment and aggregated AV. The
terminal will create at least 23000 casual jobs annually.  Indirect and induced permanent
or casual employment can be determined in the long run.  Its overall contribution to
GDP was limited to the directly aggregated AV, until such a time that the indirect and
induced can be calculated.  The direct AV aggregate of US$10 million, constitutes an
impact of 0.1% on national GDP.
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Hinterland level
At the hinterland level, the greatest gain for the terminal would be to become a regional
hub.  This way the terminal will afford a percentage of the shipments to South Africa in
normal years, to come through MSA port.  This calls for considerations of increasing
capacity and efficiency of the terminal to make the terminal sufficient and the best
choice for shippers and ship owners who have cargo bound for the East and Central
African region.  Recommendations for converting the GBHL terminal to the foremost in
the Eastern board of Africa, and the best in its trade, have been proposed below:
6.2 Recommendations
1. Capacity
Considerations should be made to increase the capacity of the terminal by additional
ship unloaders. This is important first, as a standby facility in case of breakdown of
present berth installations, and secondly, to supplement the current maximum capacity.
1.4mt is insufficient to meet both the local and hinterland needs, especially because
onward transport currently poses a problem and as such dwell time is likely to be very
long.  Furthermore, the issue of level of output should be addressed so that the maximum
output for the pneumatic ship unloading (of 1000 tonnes/hour) in operation now, can be
achieved in the short run, especially because the terminal is intended as a hub.  In
addition, UNCTAD recommends that the entire system including horizontal transport,
weighing and sampling, use of stackers and reclaimers, storage and vehicle reception
should be reviewed at reasonable intervals during the lifecycle of the terminal to ensure
there are no interruptions in operations or that ‘bottleneck’ situations are avoided.
Provisions should be made for the duplication of certain conveyors and for the necessary
re-routing of materials flows.  At the storage area use of high capacity and standby front-
end-loaders can be resorted to, to supplement the normal rate of reclaim during seasonal
peaks.
70
2. Maintenance
Preventive maintenance goes a long way to reduce down time, though stoppages through
plant breakdowns will still occur. Skilled maintenance force to repair the fault quickly is
crucial.
3. Quality Assurance
Assurance of continued efficiency and reliability through employment of sound Quality
Management Systems (QMSs).  Quality has become one of the major competitive
factors in business today, affecting both productivity and costs.  Awarding of a quality
certification would guarantee GBHL greater systemisation and seamless procedures
whereby clients are ensured a constant cost-effective and reliable service.
4. Information Technology
Parallel to the above initiative, the setting of a sound Management Information System
(MIS) responsible for Electronic Data Interchange (EDI) would offer GBHL a
sustainable competitive advantage.  EDI would offer GBHL better control and
synchronisation of information as well as fast documentation and clearance processes
between itself and its clients, especially Customs.  The size of the company and that of
its clientele is ‘small enough’ to make such an investment quite inexpensive.  Lack of
EDI is one of the reasons why the port of MSA has lagged behind among the greatest
ports in Africa, although it has had a lot other features in its favour.
5. Marketing strategy
Adoption and subsequent implementation of a marketing strategy, that focuses on the
customer.  Customer Relationship Management (CRM) is a new marketing strategy that
moves from traditional methods of product or price or place or promotion oriented
strategies to a provision of high-level customer service, seeking not to just retain them
but to win them.  This strategy entails maintenance of an informative database of
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customer’s details in order to provide them with tailor-made services.  A prerequisite for
the implementation of this strategy is therefore the placement of a computer system to
begin with. CRM offers a good way of measuring effectiveness of marketing strategies
against the resources invested in those strategies.  The company would be able to
identify its ‘VIP’ customers and develop ways of keeping them satisfied and loyal.
Many of the leading terminals owe their success in the business to proper managed
information systems. Port of Tilbury and Malta (Kordin) terminals are examples.
6. Planning
Finally the planning aspect of the terminal is important. UNCTAD recommends that the
planning of a bulk cargo port terminal should be done entirely by the industry planners
of the bulk commodity concerned, as part of the total physical distribution system, from
say, overseas mine to up-country customer. A coherent overall plan, based on through
transport economic principles should be certainly drawn up by the industry planners at
the appropriate time. There are often large gains to be made by co-ordinating the
maritime transport, handling, stockpiling and land transport.
Final thought
Up to this point the focus has been on the terminal's impact on various players of port
fraternity.  As a final thought, the author takes a look at the impact of expected trade on
the GBHL terminal.  The investment was ernomous, against quite an uncertain future
market.  However, there is hope that the return on investment will come, although how
long this will take, is impossible to tell.  Ships sizes are not likely to increase, therefore
further investment in dredging is eliminated, as the future promises more trade in
finished rather than raw materials.
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APPENDIX A
WFP data
WFP GLOBAL FOOD AID PROFILE, 1994-1999
1994 1995 1996 1997 1998 1999 Average
Cereals 11.1 8.9 6.3 6.5 7.3 13 8.9
Non-cereals 1.8 1.3 1 0.9 1 1.5 1.3
Total food (in million tons) 12.9 10.2 7.2 7.4 8.3 41.5 14.6
Food aid in Dev. Countries (% of total) 11.5 16.3 17 18.3 16.8 7.4 14.6
Food aid delivery by category (% of total)
Programme 43.9 42.6 39.5 24 32.9 51 39.0
Relief 35.1 34.8 37.1 44.9 36 32.3 36.7
Project 21.1 22.7 23.5 31.1 31 16.7 24.4
Food aid by region (% of total)
Sub-Sahara Africa 34.8 32.4 35.8 33.5 34.1 19.6 31.7
Asia 19.5 23.4 27.7 38.2 39.1 33.8 30.3
Eastern Europe and CIS 28.7 29 18.1 14.4 10.5 36.5 22.9
Latin America and Caribbean 10.2 9.1 10.5 8.8 12 6.9 9.6
Middle East and North Africa 6.7 6.1 7.8 5 4.3 3.2 5.5
Food aid deliveries by country
Special status category (% of total)
Developing countries (DC) 83.4 87.2 90.3 91.1 93.5 63.9 84.9
Low income, food deficit countries (LIFDC) 75.2 80.1 81.7 86.8 86.4 61.5 78.6
Least developed countries (LDC) 42.2 40.2 46.3 48.2 45.2 30.4 42.1
Total cereals food aid deliveries expressed
as % of:
World cereals production 0.6 0.5 0.3 0.3 0.4 0.7 0.5
World cereals Imports 5.3 4.1 3 3 3.4 5.8 4.1
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Appendix A
WFP and Global Shipments by Commodity Category 1996-99 (thousand tonnes)
         SUB SAHARA AFRICA
1996 1997 1998 1999
WFP global WFP global WFP global WFP global
CEREALS 794 1759 912 2036 899 2413 933 2168
Bulgar wheat 78.7 127.4 26.4 48.5 31.2 57.5 89.5 114.5
Maize or corn 372.4 612.2 340.2 516.6 297.1 480.8 340.3 509.2
Maize / cornmeal 121.3 141 93.8 121.9 117.3 130.7 101.1 106.8
Rice 43.7 240 28.8 227.8 22.5 203.4 22.1 166.4
Wheat 92.5 408.7 215.3 688.1 244.7 1080.3 243.5 897
Wheat flour 15.2 43.3 39.5 88.6 36.1 66.5 26.6 44.2
WFP and Global Shipments by Country and Region 1996-99 (thousand tonnes)
             SUB-SAHARA AFRICA
1996 1997 1998 1999
WFP Global WFP Global WFP Global WFP Global
Burundi 1 7 0 0 0 0 5 6
Zaire 2 25 0 23 0 8 20 30
Kenya 36 41 88 119 77 123 33 60
Rwanda 297 331 243 283 148 225 173 189
Malawi 28 108 9 42 8 56 38 68
Tanzania 0 26 27 58 50 80 20 33
Uganda 33 44 77 91 66 83 36 50
Sudan 46 87 50 121 180 255 149 230
All countries 443 669 494 737 529 830 474 666
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APPENDIX B
Reference ship report for MV KANARIS - the first ship that discharged at the terminal
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APPENDIX B
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APPENDIX C
Map of Kenya indicating location of Nairobi, Nakuru, Nyahururu, and Kitale.
Nyahururu
Kitale
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APPENDIX D
Regression analysis performed for the estimation of growth of traffic up to 2010
IMPORTS FROM 1886 TO 1998 ( ' 000 tonnes)
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Wheat 225 148 156 118 266 278 232 359 486 271 458 492 523 MEAN = 309
-34% 5% -24% 125% 5% -17% 55% 35% -44% 69% 7% 6% MEAN = 16%
STD = 49%
Fertiliser 316 189 198 248 112 240 202 303 272 200 325 577 107 253
-40% 5% 25% -55% 114% -16% 50% -10% -26% 63% 78% -81% MEAN = 9%
STD = 58%
Maize 3 2 0 0 0 0 405 88 893 79 53 884 376 214
-33% 0% 0% 0% 0% 0% -78% 915% -91% -33% 1568% -57% MEAN = 182%
STD = 515%
Rice 0 0 0 0 16 92 72 32 72 37 115 58 50 MEAN = 42
0% 0% 0% 0% 475% -22% -56% 125% -49% 211% -50% -14% MEAN = 52%
STD = 154%
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APPENDIX D
Regression analysis performed for the estimation of growth of traffic up to 2010
Wheat
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Maximum 619 718 833 966 1120 1300 1508 1749 2029 2353 2730
avearge 415 482 559 648 752 872 1012 1174 1361 1579 1832
Minimum 212 246 285 331 383 445 516 599 694 805 934
Fertilizer
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Maximum 475 518 564 615 670 731 797 868 946 1031 1124
Average 301 328 357 389 424 462 504 549 599 653 712
Minimum 126 138 150 163 178 194 212 231 252 274 299
Maize
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Maximum 10470 29525 83261 234796 662124 1867191 5265478 14848649 41873191 118082397 332992360
Average 1702 4801 13538 38178 107663 303608 856175 2414414 6808649 19200390 54145099
Minimum -7065 -19923 -56184 -158440 -446799 -1259974 -3553128 -10019820 -28255893 -79681618 -224702162
Rice
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Maximum 246 373 567 862 1311 1992 3029 4603 6997 10636 16166
Average 97 147 223 340 516 784 1192 1812 2755 4187 6365
Minimum -52 -79 -121 -183 -279 -424 -644 -979 -1488 -2261 -3437
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APPENDIX E
The world grain trade 1998 – Fearnleys.
